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(57) ABSTRACT 

A ground supported excavating machine of the type having 
a main frame and a prime mover for propelling the machine 
along the ground, and a boom supported from the frame that 
has an endless chain type digging member rotated by 
sprockets on a head shaft that is mounted at one end of the 
boom, and on a tail wheel shaft mounted at the opposed end 
thereof, to provide a lower run that engages the lower 
surface of the boom. The interior of the boom is made into 
a liquid container that communicates with the bottom sur 
face of the boom, which is filled with sufficient liquid to 
transfer heat from the relatively hot boom lower surface to 
a relatively cold boom surface. A wear plate assembly is 
mounted to the lower surface of the boom and covers the 
lower surface of the boom near the tail wheel sprockets, and 
isolates the upper surface of the wear plates from the lower 
surface of the boom by suspending the wear plates for 
loosely contacting the boom lower surface with very little 
force respective to the force with which the lower run 
engages the lower surface of the boom while digging. 

23 Claims, 2 Drawing Sheets 
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1. 

METHOD AND APPARATUS FOR COOLING 
CHAN TYPE DIGGERS 

BACKGROUND OF THE INVENTION 

Digging deep excavations, such as cross-country ditches, 
necessitates that a considerable amount of material is 
removed from the ground in order to provide a ditch bottom 
which is constructed at a specific elevation, or grade. Con 
struction of deep ditches and other excavations usually 
requires a ladder type digging apparatus, such as shown, for 
example, in my previous patent, U.S. Pat. No. 4,755,001, 
and in my co-pending patent application Ser. No. 08/245, 
942 filed May 19, 1994, entitled “WIDE TRENCHER 
WITH PLURALITY OF CHAIN TYPE DIGGERS". My 
previous patent, U.S. Pat. No. 4,755,001, and my co-pending 
patent application each disclose an excavating machine 
having a ladder type digging apparatus that translocates 
excavated material from the ditch by means of the lower run 
of the digging member, up through a throat, and then along 
a lateral conveyor to a location spaced from the excavating 
machine. The dissipation of the enormous digging force 
applied to the lower run of the ladder type digging apparatus 
results in very high temperatures being generated on the 
lower surface of the boom, especially the marginal free 
depending end near the tail wheel of the boom, because of 
the forces involved as the lower run of the digging member 
engages and excavates the ground. The generated high 
temperatures accelerate wear between the co-acting parts of 
the digging apparatus, and this brings about costly repairs 
which usually also results in expensive downtime. 

In the past, wear plates are arranged on the boom to accept 
wear caused by the friction associated with the lower run of 
the endless digging chains of the digging apparatus. The 
wear plates are usually installed by direct fixation by weld 
ing the plates directly to the underside of the boom where the 
heat generated therein is rapidly transferred into all of the 
moving parts associated with the plates. This generated heat 
creates premature malfunction of the boom parts due to the 
high operating temperatures, which accelerates the wear 
rate, and thereby many causes many difficult repair prob 
lems. Further, replacement of the fixed wear plates is diffi 
cult to effect in the field, and is a time consuming, expensive, 
and difficult task. 

The present invention overcomes many of the above 
problems by the provision of a fluid cooled boom in com 
bination with improvements in wear plates which are 
designed to be inexpensively replaced in the field. Another 
important feature of the invention is the arrangement of the 
wear plates to readily dissipate heat to the atmosphere rather 
than transfer the heat directly into the boom parts, including 
the lower run of the digging member. Thus, the invention 
dissipates heat into the atmosphere while at the same time 
heat that is transferred from the improved wear plates into 
the bottom of the boom is rapidly removed from a high 
temperature region to relatively cooler parts of the boom 
where it is dissipated by convection and radiation into the 
atmosphere. Method and apparatus by which these desirable 
and novel achievements are realized are the subject of the 
present invention. 

SUMMARY OF THE INVENTION 

This specification sets forth the precise invention for 
which a patent is solicited, in such manner as to distinguish 
it from other inventions and from what is old. This invention 
comprises improvements in an excavating machine for dig 
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2 
ging a ditch, and comprises a main frame that supports a 
prime mover having a drive train connected for propelling 
the machine along the ground. In the preferred form of the 
invention, the main frame supports an elongated digging 
apparatus that includes an elongated boom having a ladder 
type endless digging member supported thereon. 
Means pivotally mount the boom near end to the trailing 

end of the main frame. Means connect the prime mover for 
rotating the sprockets located on the head shaft, thereby 
enabling the excavation process to be carried out. Further, 
spaced endless drive chains are meshed with the head shaft 
sprockets and the tail wheel shaft sprockets to thereby 
provide an upper run and a lower run of endless digging 
chain. Suitable earth removing implements, such as digging 
teeth, are mounted on lateral members located between the 
endless chains to form an endless digging and conveying 
member by which material is excavated from the ground and 
translocated to a conveyor means for receiving material 
from the endless digging and conveying member and for 
moving any excavated material from proximity of the dig 
ging machine. 
The boom is filled with liquid for cooling the boom by 

natural or forced circulation. The tensioned lower run of the 
endless digging member is separated from the bottom of the 
boom by replaceable special wear plates, arranged in accor 
dance with this invention, to dissipate heat generated by the 
digging action away from the moving parts of the lower run 
and thereby elongating the life of the moving parts. 

Therefore, the present invention provides a fluid cooled 
boom in combination with improvements in wear plates, 
wherein the wear plates are designed to be inexpensively 
replaced in the field. The novel arrangement of the wear 
plates readily dissipates heat to the atmosphere rather than 
transferring the heat directly into the boom parts, including 
the lower run of the digging member. Thus the invention 
dissipates heat from the digging machine into the atmo 
sphere while at the same time that heat which is transferred 
from the improved wear plates into the bottom of the boom 
is rapidly removed from the high temperature area to other 
cooler parts of the boom where the heat is dissipated by 
convection and radiation into the atmosphere. 
A primary object of the present invention is the provision 

of an excavating machine having an elongated pivoted 
digging apparatus that includes a plurality of digging mem 
bers for excavating material, with there being a plurality of 
wear plates interposed between the lower face of the boom 
and the lower run of the digging apparatus, all arranged in 
a manner to reduce the wear rate of the co-acting parts of the 
digging members. 

Another object of the invention is the provision of an 
excavating machine having an elongated digging apparatus 
pivotally attached to a boom thereof, with there being a 
ladder type endless digging member included thereon which 
digs and conveys excavated material away therefrom, with 
the endless digging member being arranged to dig with the 
lower run of the chain tensioned, and with there being 
improved wear plates interposed between the lower run and 
the bottom of the boom which reduce the heat transferred 
into the lower run of the digging member. 
A further object of this invention is to disclose and 

provide an excavating machine having an excavating appa 
ratus pivotally mounted to one end thereof, wherein the 
excavating apparatus is comprised of a boom mounted 
digging member having digging teeth attached thereto for 
excavating and conveying the excavated material, with the 
boom being liquid filled to dissipate heat generated by the 
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digging process away from the hottest parts of the boom to 
thereby reduce the wear rate of the moving parts associated 
with the digging member and boom. 

Another and still further object of this invention is the 
provision of an excavating machine having a liquid cooled 
boom to which there is mounted an elongated digging 
apparatus pivotally attached to the frame of the machine, 
with there being means, including the liquid cooled boom 
and special wear plates, by which the endless digging 
member is cooled. 

An additional object of the present invention is the 
provision of an unusually efficient digging machine having 
a main body which moves along the ground and supports an 
elongated digging apparatus, including a liquid cooled 
boom, from one end thereof, and an endless digging member 
having a tensioned lower run which is separated from the 
bottom of the boom by replaceable wear plates arranged to 
dissipate heat generated by the digging action away from the 
moving parts of the lower run. 

Another and still further object of this invention is the 
provision of an excavating machine having a combination 
liquid cooled boom and replaceable wear plates which 
cooperate together to cool and therefore reduce the wear rate 
of the moving parts of the endless digging member. 
These and various other objects and advantages of the 

invention will become readily apparent to those skilled in 
the art upon reading the following detailed description and 
claims and by referring to the accompanying drawings. 
The above objects are attained in accordance with the 

present invention by the provision of both method and 
apparatus which is carried out by means of a combination of 
elements which are fabricated in a manner substantially as 
described herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a three-quarter, rear, perspective view of a 
digging machine made in accordance with the present inven 
tion; 

FIG. 2 is a part schematical, part diagrammatical, part 
cross-sectional side view of a digging machine made in 
accordance with this invention, with some parts being bro 
ken away therefrom and some of the remaining parts being 
shown in cross-section; 

FIG. 3 is an enlarged, broken, dissembled, perspective 
view which sets forth additional details of the apparatus 
disclosed in the foregoing figures; 

FIG. 4 is a detailed, enlarged, broken, top plan view of 
part of the apparatus of FIG. 2 and discloses some additional 
details of thereof; 

FIG. 5 is a part cross-sectional, side view showing an 
alternate embodiment of the invention; 

FIG. 6 is a fragmentary, part schematical, bottom plan 
view of part of FIGS. 5; 

FIG. 7 is an enlarged, detailed, fragmentary, part sche 
matical, side view of part of FIG. 6; and, 

FIG. 8 is an isolated, diagrammatic illustration of the 
apparatus of this invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The figures of the drawings illustrate important details of 
an excavating machine 10, made in accordance with this 
invention for digging a deep ditch 11 into the ground 11'. As 
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4 
best illustrated in FIGS. 1 and 2, the excavating machine 10 
is supported on a set of tracks 12 and includes a main frame 
14. A ladder type endless digging and conveying apparatus 
16, made in accordance with this invention, and hereinafter 
referred to as an endless digging apparatus 16, includes a 
main support boom 17 therein which is attached to and 
extends from the trailing end of the main frame 14. Numeral 
18 indicates the tail end of the endless digging apparatus 16 
while numeral 19 indicates a prime mover that preferably is 
located at the forward end of the main frame 14 for propel 
ling the excavating machine 10 along the ground 11" and for 
powering the endless digging apparatus 16. 

In FIG. 1, hydraulic cylinders 20 are interconnected 
between the boom 17 and the main frame 14 to pivotally 
mount the endless digging apparatus 16 for movement. 
within a vertical plane. A head shaft 22 pivotally connects 
the near end of the boom 17 to the far end of the main frame 
14 as shown in greater detail in my previous U.S. Pat. No. 
4,755,001. 
As seen in FIG. 2, the main frame 14 has lateral opening 

24 formed therein for accommodating a lateral conveyor 26 
mounted thereto which extends though the openings 24 for 
translocating excavated material deposited thereon by end 
less digging apparatus 16. In FIG. 1, an operator's cab (not 
shown) is mounted at 27 respective to the main frame 4. 

In FIGS. 1 and 2, together with other figures of the 
drawings, the boom 17 that supports the endless digging 
apparatus 16 is made into the illustrated liquid containing 
boom enclosure 28 that is formed by opposed sides 30, 32, 
an upper wall surface 34 opposed to a lower wall surface 36, 
and opposed end walls that are disposed adjacent head shaft 
22 and tail shaft 23. This boom structure provides a water 
tight container which allows thermal or forced circulation of 
liquid to occur therein. and thereby transfer heat from hot 
areas of the boom 17 (the area that rubs against the tight 
lower run of the endless digging apparatus 16) to cooler 
outer surface areas of the boom (the area near the upper run 
and the head shaft 22) to thereby dissipate heat from the 
enclosed heat transfer liquid. 

In FIGS. 1-4, an upper run 33 of the endless digging 
apparatus 16 is supported on a marginal length of the upper 
boom wall surface 34 while a lower run 35 bears against the 
lower boom wall surface 36 while digging with a tight chain. 
A critical marginal length of the lower boom surface 36 is 
separated from the lower run 35 of the endless digging 
apparatus 16 by a wear plate assembly, generally indicated 
by the numeral 40, the details of which are best illustrated 
in FIGS. 3 and 4. As seen in FIG. 1 and 2, the wear plate 
assembly 40 of this invention includes a plurality of wear 
plate apparatus 42, 43, 44 which are mounted to extend 
along a lower marginal length of the boom 17, and between 
the opposed boom sidewalls 30, 32. The length of the entire 
wear plate assembly 40 is defined by the longitudinal 
distance measured between a first and a last wear plate 
apparatus 42 and 44, with there being a plurality of wear 
plate apparatus 43 located therebetween; all of which are 
disposed adjacent the lower boom surface 36, with the last 
of the wear plate apparatus 44 being located adjacent tail 
shaft 23, and the first of the wear plate apparatus 42 being 
spaced farthest from the tail shaft 23. The location of the 
wear plate assembly 40 defines the area on the endless 
digging apparatus 16 that develops the highest frictional 
temperatures. 

In FIGS. 1-4, the wear plate assembly 40 is seen to 
comprise of a plurality of wear plate apparatus or attach 
ments 43 that commences at attachment 44 and ends at 
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attachment 42. The attachments each include a pair of 
confronting, spaced, mounting plates that are arranged in 
opposed pairs 46, 46, with each opposed pair of mounting 
plates 46, 46' capturing a wear plate 48 therebetween. 

Each of the wear plates 48 has opposed faces 49, 49' and 
a central body 48' of rectangular configuration that present 
opposed marginal ends which are reduced in width to form 
opposed rectangular tangs 50, 50' projecting therefrom. 
Each opposed tang 50, 50' of each wear plate 48 is received 
within a slot 51 that is formed within the opposed mounting 
plates 46, 46, whereby each wear plate 48 has the upperface 
49 thereof mounted in confronting relationship respective to 
the lowerface or lower wall surface 36 of the boom 17, and 
with the upper face 49 of the wear plate 48 confronting and 
rubbing against the lower run 35. 

FIGS. 3 and 4 show the details of the cooperative rela 
tionship of the mounting plates 45, 46' and wear plates 48, 
wherein (in FIG. 3) there is disclosed a dissembled wear 
plate apparatus 42, which is identical to wear plates 43 and 
44. It is considered within the comprehension of this inven 
tion to bolt the pairs of mounting plates 46, 45' onto the 
opposed sidewalls 30, 32 of the boom 17 of the endless 
digging apparatus 16; and, to make all of the mounting 
plates on either side of the endless digging apparatus 16 
from a single metallic member having a plurality of slots 51 
formed therein for receiving the opposed tangs 50, 50' of the 
wear plates 48. 
The opposed ends of the wear plates 48 each have a 

shoulder 52 that results from opposed edges, 54 and 56, 
being reduced in width to form the opposed tangs 50. The 
opposed shoulders 52 abut the confronting faces of the 
mount plates 46, 46. The top edge 58 of the mount plates 46, 
46' is opposed to the bottom edge 60 thereof. The top edge 
58 is attached by a welding bead 62, for example, to the 
boom 17 and the opposed bottom edge 60 is located in 
underlying relationship respective to the boom bottom for 
receiving the wear plate tangs in the exposed slot 51 thereof. 
The welding bead 62 preferably rigidly attaches the upper 

marginal end of the mounting plates 46, 46' along each 
opposed edge 64 thereof to the sidewalls 30, 32 of the boom 
17. 
The wear plate assembly 40 is supported at the marginal 

lower tail end of the boom, which disposes the assembly 40 
in the area that generates the most heat as a result of the 
digging operation. The mounting plates 46, 46' are affixed to 
the opposed boom sides to receive and support a plurality of 
individual wear plates 48 which are arranged in sandwiched 
relationship between the lower wall surface 36 of the boom 
and the lower run 35 of the endless digging chain, with each 
wear plate 48 being arranged laterally respective to the 
lower run 35 and extend from proximity of tail shaft 23 
towards the head shaft 22, and in parallel relationship 
respective to one another. Only one of the plates of a pair 
must be removed from the boom side for renewing the wear 
plates. Numeral 38 generally indicates the throat formed 
through main body 14 for receiving excavated material from 
the lower run 35. 

FIGS. 5-7 disclose a second embodiment of the inven 
tion, and comprise a removable wear plate assembly 140 that 
runs somewhat cooler than the previously illustrated first 
embodiment seen at 40 in FIGS. 1-4 of the drawings. In 
FIGS. 5-7, the wear plate assembly 140 comprises a plu 
rality of wear plates each having a lower wear face 67 
opposed to an upperface 68. Each of the wear plates 66, are 
rectangular in configuration. 

Spaced anchors 70, 72 are arranged in fixed relationship 
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6 
respective to the bottom or lower wall surface 36 of the 
endless digging apparatus 16. The anchors 70, 72 preferably 
are reinforced, apertured, rectangular members rigidly 
affixed, as by welding, in spaced relationship respective to 
the bottom wall surface 36 of boom 17. Anchor pair 70 and 
72 are spaced longitudinally apart, and are also laterally 
spaced from an identical anchor pair 70' and 72. 
The upper face 68 of each wear plate 66 has a pair of 

support members 74,74'affixed thereto and spaced from one 
another and from the opposed ends thereof. A tendon 76, 
preferably a chain, extends between members 70,72 and 70', 
72, respectively, and are anchored into position by threaded 
members 80, 82 by which adjustments in the tension in the 
tendon 76 can be made. 

The tendon 76 is fastened to each of the support members 
74, as noted by numeral 84, to thereby support each of the 
wear plates 66 closely adjacent to wall 86 that forms the roof 
of a recess 88 formed within the bottom or lower wall 
surface 36 of the boom 17. This arrangement places lower 
faces 67 of the wear plate members in the same horizontal 
plane with bottom surface 36 of the boom 17. 

In FIGS. 2, 5, and 8, inlet 90 is located at the lower end 
of the boom for inflow of relatively cool liquid coolant. The 
relatively hot coolant is discharged at outlet 92. In FIG. 8, 
the boom is provided with a baffle plate 96 arranged for 
optimum coolant circulation within enclosure 28, wherein 
the coolant flows into inlet 90 and then down along the lower 
half of the boom interior where it removes heat from the 
high temperature area where the wear plate assembly, 40 or 
140, is mounted. The coolant continues back up along the 
upper half of the boom to outlet 92, through the illustrated 
flow conduits into heat exchanger98 where it is cooled and 
then is returned to the suction of the illustrated pump which 
forces coolant to flow into inlet 90. 
The heat generated in the wear plates is dissipated into the 

atmosphere rather than directly flowing into the lower 
surface of the boom as in the prior art wear plates. This 
desirable reduction in temperature is achieved due to the 
wear plates being loosely mounted in confronting relation 
ship respective to the lower surface of the boom so that heat 
flow must occur along a path towards the opposed ends of 
the wear plates and into the mounting plates before appre 
ciable heat transfer can occur into the boom. Consequently, 
the wear plates of this invention cooperate with the concept 
of water cooling the boom to provide a combination having 
unexpected reduction in wear rate of all the moving parts 
affected by high temperatures. 

In operation, the improved excavating machine for dig 
ging a ditch includes a main frame, a prime mover and a 
drive train for propelling the machine along the ground. The 
improved excavating machine also includes an elongated 
digging apparatus having a boom with a near end opposed 
to a far end, an upper surface opposed to a lower surface, and 
opposed sides. A head shaft is located at the near end of the 
boom and a tail shaft is located at the far end of the boom. 
A plurality of axially spaced sprockets are mounted on the 
head shaft and a plurality of axially spaced sprockets are 
mounted on the tail shaft. Means are provided for pivotally 
mounting the boom near end to the main frame of the 
excavating machine. 

Spaced endless chains are connected about the sprockets 
on the head shaft and on the tail shaft to thereby provide an 
upper chain run at the upper surface of the boom and a lower 
chain run at the lower surface of the boom. Endless digging 
and conveying members are supported by the endless 
chains. 
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Means connecting the prime mover for rotating the head 
shaft sprockets move the endless chains between the sprock 
ets on the head shaft and tail shaft. A conveyor receives 
excavated material from the endless digging and conveying 
member and moves the excavated material from proximity 
of the excavating machine. 
The boom has a watertight, hollow interior. Aheat transfer 

liquid circulates within the hollow interior and transfers heat 
generated by the lower run of the endless chain away from 
the lower surface of the boom to a relatively cooler part of 
the boom and thereby reduces the working temperature of 
the boom. The boom interior also includes baffles that form 
a liquid flow path along which the heated and cooled liquid 
circulating within the boom can flow. The cooling liquid can 
be circulated by convection or by a pump. 
The lower surface of the boom is separated from the lower 

run by a plurality of wear plates which are arranged laterally 
respective to the lower chain run and in parallel relationship 
respective to one another. A plurality of mounting plates are 
affixed to opposed sides or the bottom of the boom and 
loosely secure a plurality of wear plates below the lower 
surface of the boom to enhance dissipation of heat from the 
wear plates into the atmosphere and the circulating cooling 
liquid rather than into the working parts of the boom. A slot 
is formed in the lower end of the mounting plates which 
extend below the boom lower surface for receiving a tang of 
the wear plates therein. The plurality of mounting plates can 
be attached to the sides or bottom of the boom by bolts, by 
welding or by chains. 
When the excavating machine is operating, heat builds up 

in the working parts of the boom and the wear plates 
attached to the boom. The work heat is dissipated by the 
loosely attached wear plates and the cooling liquid circulat 
ing in the boom. As the wear plates are excessively worn or 
damaged, they easily can be replaced in the field by remov 
ing the bolted on, or welded on mounting plates, removing 
the worn wear plates, affixing new wear plates to the 
mounting plates which are then re-attached by bolts or 
welding to the boom. The down time of the excavating 
machine is minimal so the cost of replacing the wear plates 
in the field is reasonable and the machine can be put back to 
work in a short time. 

I claim: 
1. An improved excavating machine for digging a ditch; 

comprising: 
a main frame; means including a prime mover and drive 

train for propelling said machine along the ground; an 
elongated digging apparatus that includes a boom hav 
ing a near end opposed to a far end, an upper surface 
opposed to a lower surface, and opposed sides, a head 
shaft at the near end of said boom, a tail shaft at the far 
end of said boom, a plurality of axially spaced sprock 
ets on said head shaft, a plurality of axially spaced 
sprockets on said tail shaft, means pivotally mounting 
said boom near end to said main frame; 

spaced endless chains connected about said sprockets on 
said head shaft and said tail shaft to thereby provide an 
upper chain run at said upper surface and a lower chain 
run at said lower surface; means forming an endless 
digging and conveying member supported by said 
endless chains; 

means connecting said prime mover for rotating said 
sprockets on said head shaft and thereby move said 
endless chains between said sprockets on said head 
shaft and said tail shaft; means receiving excavated 
material from the endless digging and conveying mem 
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8 
ber and moving any excavated material from proximity 
of the excavating machine; 

means forming a hollow interior within said boom, a heat 
transfer liquid within said hollow interior for transfer 
ring heat generated by the lower chain run away from 
the lower surface of said boom to a relatively cooler 
part of the boom and thereby reduce the temperature of 
the hottest part of the boom. 

2. The excavating machine of claim 1 wherein said lower 
surface of said boom is separated from said lower chain run 
by a plurality of wear plates which are arranged laterally 
respective to the lower chain run and in parallel relationship 
respective to one another, and means capturing said plurality 
of wear plates respective to the lower surface of the boom; 
whereby, said plurality of wear plates are loosely received 
against said lower surface of said boom to thereby enhance 
dissipation of heat from said plurality of wear plates into the 
atmosphere rather than into said boom. 

3. The excavating machine of claim 2 wherein said means 
capturing said plurality of wear plates include a mounting 
plate having opposed faces and an upper end opposed to a 
lower end; means attaching the upper end of a mounting 
plate to opposed sides of the boom, with the lower end of the 
mounting plate extending below said boom lower surface; a 
slot formed in said lower end; 

each of said wear plates has a central body of rectangular 
configuration to present opposed ends, a marginal 
length of said opposed ends are reduced in width to 
form a tang projecting from each opposed end; said 
tang is received within said slot whereby each said 
wear plate has the upper face thereof confronting the 
lower surface of said boom. 

4. The excavating machine of claim 3 wherein there is a 
mounting plate for receiving each said tang, 

and further including baffle means within said boom 
interior for forming a flow path along which the heated . 
and cooled liquid circulating within said boom can 
flow. 

5. The excavating machine of claim 2 wherein said 
plurality of wear plates are of rectangular configuration to 
present a central body part and opposed ends, said means 
capturing includes an attachment on a central body part of 
each of said plurality of wear plates; spaced tension plates 
attached to said lower surface of said boom, a tendon having 
opposed ends adjustably received by said spaced tension 
plates, said wear plates being arranged to place said tendon 
parallel to said lower chain run, said attachment is connected 
to said tendon to orient each said wear plates laterally 
respective to the lower chain run and in parallel relationship 
respective to one another. 

6. The excavating machine of claim 5 wherein there is a 
cavity formed within the lower surface of said boom, said 
means capturing said plurality of wear plates include spaced 
apart attachments received within said cavity to interpose 
said wear plates between the lower boom surface and the 
lower chain run. 

7. The excavating machine of claim 5 wherein said 
plurality of wear plates includes spaced apart said attach 
ment on said central body part of each of said plurality of 
wear plates, and spaced apart said tendon for connection to 
each said attachment to thereby mount said wear plates in 
captured relationship respective to said lower boom surface 
and between said lower boom surface and said lower chain 

1. 

8. A digging machine for excavating material from the 
ground comprising a main frame having a prime mover . 
supported thereon, a drive train connected for moving said 
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machine along the ground; an elongated digging apparatus 
that includes a boom having a near end opposed to a far end, 
an upper boom surface opposed to a lower boom surface, 
and opposed sides that form a hollow interior, means mount 
ing an endless digging and conveying member for longitu 
dinal movement on said boom to provide an upper run at 
said upper boom surface, and allower run at said lower boom 
Surface, with said lower run adapted to engage and excavate 
the ground; means for receiving excavated material from the 
endless digging and conveying member and moving the 
excavated material from proximity of the digging machine; 
the improvement comprising: 

said lower boom surface is separated from said lower run 
by a plurality of wear plates, mount means by which 
said wear plates are arranged laterally respective to the 
lower run and in parallel relationship respective to one 
another; 

said plurality of wear plates being mounted in captured 
relationship respective to said lower boom surface at a 
location closely adjacent and spaced from said far end 
and remotely spaced from said near end; and, 

a heat transfer liquid within the boom hollow interior for 
transferring heat generated by the lower run of the 
endless digging and conveying member away from the 
lower boom surface to a relatively cooler part of the 
boom and thereby reduce the temperature of the lower 
boom surface. 

9. The improvement of claim 8 wherein the means mount 
ing said plurality of wear plates include a mounting plate 
having opposed faces and an upper end opposed to a lower 
end, with the upper end being attached to the opposed sides 
of said boom and the lower end extending below said lower 
boom surface, a slot in said lower end of said mounting 
plate; and, 

each of said wear plates has a central body of rectangular 
configuration to present opposed ends, a marginal 
length of said opposed ends are reduced in width to 
form a tang projecting from each opposed end; said 
tang is received within said slot whereby each said 
wear plate has an upper face thereof confronting the 
lower boom surface, and a lowerface thereof confront 
ing the lower run of the endless digging and conveying 
member. 

10. The improvement of claim 9 wherein there is a 
mounting plate for receiving each said tang; 

and further including baffle means within said boom 
interior for forming a flow path for the heated and 
cooled liquid circulating within said boom. 

11. The improvement of claim 8 wherein said plurality of 
wear plates are of rectangular configuration to present a 
central body part having an upper face and a lowerface and 
opposed ends, said means mounting includes an attachment 
on said central body part of said upper face of each of said 
plurality of wear plates; spaced tension plates attached to 
said lower boom surface, a tendon having opposed ends 
received by said spaced tension plates and arranged to place 
said tendon parallel to said lower run; said attachment is 
connected to said tendon to orient each of said wear plates 
laterally respective to the lower run and in parallel relation 
ship respective to one another. 

12. A ground supported excavating machine for excavat 
ing material from the earth, comprising: 

a main frame having a prime mover and drive train for 
moving said machine along the ground; a digging 
apparatus that includes an elongated boom having 
opposed ends, a head shaft mounted at one end of said 
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10 
boom and a tail shaft mounted at the opposed end of the 
boom; 

said one end of said boom is attached to said main frame 
and said opposed end depends therefrom; 

said boom has an upper surface opposed to a lower 
surface; an endless digging chain supported for move 
ment on said boom between the head and tail shafts and 
having a tight lower run that rubs against the boom 
lower surface; 

a plurality of wear plates of rectangular configuration, 
each presenting a central body part and opposed ends; 
means, including an attachment on said central body 
part of each of said plurality of wear plates, by which 
said plurality of wear plates are mounted in underlying 
relationship respective to said boom lower surface; 

spaced anchor plates attached to said lower surface of said 
boom, a tendon having opposed ends received by said 
spaced anchor plates and arranged to place said tendon 
parallel to said lower run, said attachment is connected 
to said tendon to orient each of said wear plates 
laterally respective to the lower run and in parallel 
relationship respective to one another, 

13. The excavating machine of claim 12 wherein said 
plurality of wear plates are mounted in captured relationship 
respective to said lower surface of said boom and arranged 
at a location closely adjacent and spaced from the tail shaft 
and remotely spaced from the head shaft. 

14. The excavating machine of claim 12 wherein the 
lower surface of said boom is separated from said lower run 
by said plurality of wear plates which are loosely received 
against said lower surface of said boom to thereby enhance 
dissipation of heat from said plurality of wear plates into the 
atmosphere rather than into said boom. 

15. The excavating machine of claim 8 wherein said 
mount means include amounting plate having opposed faces 
and an upper end opposed to a lower end, with the upper end 
being attached to the opposed sides of said boom, and the 
lower end extending below said lower boom surface, there 
being a slot in said lower end; and, 

each of said wear plates has a central body and opposed 
ends, a marginal length of said opposed ends is 
received within said slot whereby each said wear plate 
has the upper face thereof confronting the lower boom 
surface. 

16. The excavating machine of claim 8 wherein said 
plurality of wear plates include a mounting plate having 
opposed faces and an upper end opposed to a lower end with 
the upper end being attached to said boom and the lower end 
extending below said lower boom surface, and, 

each of said wear plates has a central body and opposed 
ends, a marginal length of said opposed ends is 
received by the lower end of the mounting plate, 
whereby each said wear plate has the upper face thereof 
confronting the lower boom surface. 

17. The excavating machine of claim 12 wherein said 
boom having opposed sides that form an enclosure in 
conjunction with the upper surface and lower surface 
thereof, a liquid within said enclosure; 

and further including baffle means within said boom 
enclosure for forming a flow path by which heated and 
cooled liquid circulating within said boom enclosure 
can follow. 

18. The digging machine of claim 8 wherein said plurality 
of wear plates are of rectangular configuration to present a 
central body part and opposed ends, said mount means 
includes an attachment on said central body part of each of 
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said plurality of wear plates; spaced tension plates attached 
to said lower boom surface, a tendon having opposed ends 
adjustably received by said spaced tension plates and 
arranged to place said tendon parallel to said lower run; said 
attachment is connected to said tendon to orient each of said 
wear plates laterally respective to the lower run and in 
parallel relationship respective to one another. 

19. The excavating machine of claim 18 wherein there is 
a cavity formed within the lower boom surface said means 
mounting said plurality of wear plates, including said spaced 
tension plates, is received within said cavity to interpose said 
wear plates between the lower boom surface and the lower 

20. In a ground supported excavating machine of the type 
having a main frame and a prime mover for propelling the 
machine along the ground, a boom supported from the frame 
and having an upper surface and a lower surface and an 
endless digging member rotated by a head shaft mounted at 
one end of said boom and a tail shaft mounted at the opposed 
end thereof to provide a lower run that engages the lower 
surface of the boom and thereby raises the temperature of the 
lower surface respective to the upper surface; the method of 
reducing the rate of wear of the co-acting parts associated 
with the endless digging member comprising the steps of: 

making the interior of the boom into a liquid container 
that communicates with the lower surface of the boom, 
and filling the interior with sufficient heat transfer 
liquid to thereby transfer heat from the relatively hot 
boom lower surface to a relatively cold boom upper 
surface; 

removably mounting a plurality of wear plates having 
upper and lower faces in captured relationship respec 
tive to the lower surface of the boom and thereby cover 
a marginal length of the lower surface of the boom at 
a location adjacent the tail shaft, and isolating an upper 
face of the wear plates from the lower surface of the 
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boom by suspending the wear plates for loosely con 
tacting the lower surface of the boom with very little 
force respective to the force with which the lower run 
engages the lower face of the wear plates while dig 
ging. 

21. The method of claim 20 and further including the steps 
of: 

mounting downwardly directed spaced tension plates 
respective to said lower surface of the boom; 

mounting a tension member having opposed ends adjust 
ably received by said spaced tension plates and 
arranged to place said tension member parallel to said 
lower run; 

connecting said tension member to orient each said wear 
plates laterally respective to the lower run and in 
parallel relationship respective to one another. 

22. The method of claim 21 and further including the steps 
of dissipating heat generated by the friction of said lower run 
on said wear plates by mounting said plurality of wear plates 
in captured relationship respective to said lower surface of 
said boom, and arranged at a location closely adjacent and 
spaced from said tail shaft and remotely spaced from said 
head shaft. 

23. The method of claim 20 and further including the steps 
of separating the lower surface of said boom from said lower 
run by arranging a plurality of wear plates laterally respec 
tive to the lower chain run and in parallel relationship 
respective to one another, and capturing said plurality of 
wear plates for limited movement respective to said boom 
lower surface; 

whereby, said plurality of wear plates are loosely received 
against said lower surface of said boom to thereby 
enhance dissipation of heat from said plurality of wear 
plates into the atmosphere rather than into said boom. 
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